Two subpopulations of stem cells for T cell lineage.
An assay system for the stem cell that colonizes the thymus and differentiates into T cells was developed, and by using this assay system the existence of two subpopulations of stem cells for T cell lineage was clarified. Part-body-shielded and 900-R-irradiated C57BL/6 (H-2b, Thy-1.2) recipient mice, which do not require the transfer of pluripotent stem cells for their survival, were transferred with cells from B10 X Thy-1.1 (H-2b, Thy-1.1) donor mice. The reconstitution of the recipient's thymus lymphocytes was accomplished by stem cells in the donor cells and those spared in the shielded portion of the recipient that competitively colonize the thymus. Thus, the stem cell activity of donor cells can be evaluated by determining the proportion of donor-type (Thy-1.1+) cells in the recipient's thymus. Bone marrow cells were the most potent source of stem cells, the generation of donor-derived T cells being observed in two out of 14 recipients transferred with as few as 1.5 X 10(4) cells. The stem cell activity of spleen cells was estimated to be about 1% of that of bone marrow cells, and no activity was found in thymus cells. By contrast, when the stem cell activity was compared between spleen and bone marrow cells of whole-body-irradiated (800 R) C57BL/6 mice reconstituted with B10 X Thy-1.1 bone marrow cells by assaying in part-body-shielded and irradiated C57BL/6 mice, the activity of these two organs showed quite a different time course of development. Spleen cells showed a markedly high level of activity 7 days after the reconstitution, followed by a decline, whereas the activity of bone marrow cells was very low on day 7 and increased crosswise. The results strongly suggest that the stem cells for T cell lineage in the bone marrow comprise at least two subpopulations, spleen-seeking and bone marrow-seeking cells. Such patterns of compartmentalization of stem cells in the spleen and bone marrow of irradiated recipients completely conform to the general scheme of the relationship between restricted stem cells and less mature stem cells, including pluripotent stem cells, which became evident in other systems such as in the differentiation of spleen colony-forming cells or of stem cells for B cell lineage.